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(4 - 1 Fn^y7x^JV) t! * > ^fi <£> 7 5 >^L*-C75$ft*o 
-ft* 4 (6-l) -C***t***ett3- (4-tKn**/7x-*) -/ne*>WJR 

n*S/7^;v)-2-^ b^->7"nt"t>lth'J7A, 3-(4-tFn4ry7xi/i/ 
)_2-> h^i/T-netVtVffA, 3-(4-KKW7x-M-2.-^ 
Vnif*>»*y «rA, 3-(4-th*D*v7x-;v)-2-^ F*^nii*v»K 

3 _( 4 KD^V7x-^)- 2 h*->-/n if* ^ 3 -(4 

- C -;V)_ 2 -p< h^vT'nlfty^ny^A, 3 -(4-t Kn^y7x-;V)-2 

h^yne*******^ 3-(4-ti 1 ?a *^*-^)-2-^h JV7n 
lf*^hn>fn, 3 -(4-tKn^-7x-^)-2-^ y *-s?u\>.* 

-«« 4 (6-2) T«*t**9t«tt3- (4-tKD^7x-^) ^^>8 

*7>«*A*T 3-(4-tKn^7x^)-2-^^7-net^W 
3 - ( 4 - 1 F n ^ y 7 x - 2 - n y 7-d tft > ixf ;V7 5 y i> 3 
2(4 -t Ko^y7x-;v)-2-^ h^iy-7*ne^>m'7 B nii°;VT5 yS, 3-(4- 
ti Kn^>7x-^)-2-^ j,^i/ynetyl7 , fJi'75>tt, 3-(4-tKn^y 
7^^.;v)-2-^ ^-/T-nM^^^^^?^ 3-(4-tKn^f->7 
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16/ 



h^^n tf* V e;i/T 5 3-(4-UW7x - 2 h 
(0 0 4 9] 

<£>»il:fr& * TIE* - A £ ffl r m%ir S o 

1 



[ft 2 4 ] 




r'o'^'COOR 3 
(2) 

base, H° 




C00H 



Asymmetric 
Hydrogenation 




C00H 



r'c^coor' 



(2) 



t 



base 




COOR 




COOR 



-£5(1) ■e*$*t*^>XTA'ftK»RWHB5t (2) -C*$*L«^ya->ufJ 

^Vtktk vmr^Lx. a*^y i ~ 1 os*. »* 

«iurk «*wr, ^^kJ2^2i D ^ 

r^nr/ftlMttfi, $;^;wc-x;K ^7 7-n^-fK t e r t 

h^fcKn?^ 1, 4-v?**^ 1. h 
~2 OMH^OTIK^^^' 

ffifE#2 004-3119853 
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^-vM 17/ 



y*A, *BMfctb'jfA, R^^'>^, ****** A^^tf***. *«c 

f7 * V ^K ftlth'J^A, ft»*U^A, 

'-^TW^n [4. 3. 0] ;t-5-xA 1. 8 - *T«* f 0 

i 9>r*-7-*>. h'j-n-7'wrA N-^****y >*©*«t*./ 

*A ^f^Jf^, xf;vjf^> 7"nt>'Jf7A, n-r^y«A, te 
KfcMli. ®^0. l~4 8R*1U #*L<ttl~l 0i»WO*H*6«t«R**t 

-»* 5 (1) ?$^^>X7^t Kli-tS (2) ■«** L *i ,J =r >1 ' 1 

BUBAL »***&Rfc££TtfoT»&n*-*5*; (3) 

[ft 2 5] 




C00R' 



(3) 



R 1 > R 2 > R 3 W ~R 8 SiltfiatlWJCo ) -c 

?j:*r**v>i±, (3) -c««*t*»tv»&«^^)w««r*«*re, **Jnx. 

- 2-> h**7* 3- (4-^vm*V7x-*) 

T^y;vm^nif;K 3- (4-^*****7^*) - 

i;V 3- (4-^yVm»7xa*) -2-^*m'J*»tert-W 
ol (4-^y^*#J/7x^) _ 2 _x>^fv'7^J;^f^ 3- (4-* 
Vy^^v'7x-JV) 3- (4-^/y^^>7 

_ 2 -x>^V7^'J)l/i7'D^K 3- (4-^>y>t*y7x^;v) -2 
-xh+i/T^'^SW, 3- (4-^>*****7^-»0 -2-^**7* 

ttiSE# 2004-3119853 
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18/ 



;,ivW7x^)-2-yn^7^J **** >K 3 - ( 4 - - ✓ v £ t J 

v±U*i] rt/B&J^V 3- U-^^^^x-*-) -2-7^v7^ 

5/x±-«* (4-2) r*sn.^v>Ai«o7r/*^ft^*^ Wo 

***v>* ire-** (4) «*^*^^"5JE*^ ( i"i>7?? * 

Lv^o 

i#il4#i:UT{i, WiLtfTB-** (1 3) Xtt (1 4) *********** 

Mm Ln Xp Y q (13) 

[Mm L n X p Y q ] Zs J 4) -m.*.^, Y11 , N „yv 

**SSU Y U ZliT-*>*SU m. n. p. q W s II 0 -• 5 

**««•( 1 3) ao- (i 4) c»vc, M-e»*ft* *»■■*«£ ^ A 

ffi|E# 2004-3119853 



12 0 0 3 -3 9 8 2 0 1 ^~ 9J : 197 

R 2a R 22p_Q_p23p24 (15) 

R 2 1 ~R 2 4 L-T, #Hbfc3K3k ««<fc^»> m«*Xti 

I^*^£?fU Q{i7^-^-£/r;1~o ) _ ____ . 

LTtt, ±B-«* (1) KSttSR 1 WR 5 ~R 8 -C»l|iLfc*»fcPMfc-C*o-CJ: 

Sr6~2 0<OT'J-V>*W?)tL, fO*#flilt^ 7^-1' 7 3k , "ft^ 

^SlBtt^OJMWIkb-CJi, V^n^3/*7-VWf^7^> (CAMP) 
! (7-^V7x-;V^7^) x*7 (DIPAMP) , 1. 2-*7 

,7) 7*7 (CHIRAPHOS) . 1. 2-** 7x = 7 *7 ) 7* n 7 
(PROPHOS) , 2, 3-**7 (?7x^W7^ - 5 - - (N 0 

*;7x^*X7^) 7*77 (DIOP) > l-v^n^vOV-l, (77 
11%*X?4S) (CYCPHOS) , 4-^7 (V7^;.J 

, 7 ,;) fc?nUv7 (DEGPHOS) , 2, 4-tT7- (^7x^7^) a 
7*7 (SKEWPHOS) . 1. * 7 7 ) ^^^u PH O S 

) 1 2-^7 («*X*9 7) 3-9 V (BPE) . 1- ( 7 7 )- 2 

- (yVi^M™^) -7*7 (UCAP-Ph) , 1- (** (3 ! 
>7x-*) **7-f7) -2- -7*7 (UCAP-DM) I , 1- 

) ^7^) ^7*7 (UCAP-DTBM) , 1- ( (tt*** *7 >0 ~ 2 (✓ 

- + 7^W/-l-^-^7^) ^7*7 (UCAP- (1-Nap) ) > . 1- L 
1' 2-tf7 (V7x-^7^) 7^n-k-;v] xW?V (BPPFA) . 

2-t?7 (v7x^W7^) 7-n^;7] xW^-;v (BP 
PFOH) 2, 2' -** (^7x^7^) -1. i; -''"l^BIX 
BICP) , 2, 2' -tf* (-77x^7^) -1, 1 ~*t?** {B J B 
AP) 2 2' -t?7 (i>7^^Jk*7 7 * J ) -1,1 ~(5, 5, 6, 
7 7 > q «' * t Kntff-7^;v) (Hs -BINAP) , 2, 2 

kV-p-n;W77,7) -i, i' r^ 7 ^ (T ? L T. BI S^U 2 ( 

, 2'-^ (-7(3, 5-^f^7x^) *77^) -1. 1 ~*t,Ztt 
DM— B I NAP) , 2, 2' - If 7 (y7x^7^ -6. * ^ J *+»- 
1, 1' (BICHEP) ; ( (5, 6) , (5' 6' ) - fc* ^fW 

+ ^7x^-2, 2' -V4») (^'77x^^X70) (SEGP 

HQS) ( (5, 6) , (5' 6' ) ^t^r^r^m^lEGp'HO 
■ -iM*) (W(3, 5-^Wx^)^7^ (DM-SEGPHO 

S) , ( (5, 6) , (V 6' ) -** <**^**^ rtlxl<Z 

) (DTBM-SEGPHOS) f^W^^o 
[0 0 6 2] 

ffiSE# 2004-31 19853 
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^-v ! 20/ 



*K (DMF) , T-tb-bU^ -^V-bV*, T*h^, ^n*;VAWf^ 

° HK (14) fc*v*t\ Zt*Sft*7-*>kLTtt, Z tt B F 4 , £10 4 0 
T f PFe, SbFe, BPh 4 , CI, Br, I, I s_, X***- & * 

[0 0 6 4] 

[ 1 ] — (13) 

1) M^IrWRh^i, MC } U BrXttl^D, L^IEW^ 
l: ,i m=p = 2> n = 4, q=0-C**), L^-M@Bf»0^^tim=n = p = 2. q 

2) °SjR°uOk*, (i) XttCl, BrXttl**^ V^VTV'lmifl 
*U L^WMT-O^Ht±m= 2 , n = p = 4, q = 1 *K L^-ffiB^^ 

L, L^IEWMCIim=l, n=p = 2, q = 2, L«Ef?^^« 

m=n=l, 0 = 2, q = 2 ~C£>£o 

(i i i) Xti*JW^'>9-Mfe-C*»). L^IEfi?«^«m=U n = p 

Uv) XliCK BrXlilt*^ Ltf*#mE&^^Ktim=p = 2, n-4 
q = 0 -C*»3. Lri*z:MBft3 L <^'£Kt±m=n = p = 2, q=0-C*&o 

3) M^PdU*, (i) XliCU BrXttlt*!), L«S2^|:lim 
= 1. n=2, p = 2, q = 0"T?**K L^ZUSE^©*^^ lim= n = 1 - P = 2 " 

(i i) Xf±TU>Hfe-C*^> L75 s #M@B^O^^^m= p = 2 , n-4, q-U 
T?£»3, L^-^Ete : f-W^^{im=n = p = 2, q = 0 l+ _ 

4) M#NiOi*, XSiCl, Br*4V»ttItJbD, L#¥ffiEteJ*>**Mim- 
u n = 2, p = 2, q = 0tr&«9, L«MiW^l*lim= n = 1 > » = 2 > q 

[0 0 6 6] 

[2] Hfc:* (14) 4 

1) M^I t*^«Ui*, XI* 1. 5-^nt^vx,X^^x 

ZliBF 4 , CI 04, OTf, PFe. S b F 6 XttB P h 4 "C* * , m = 
„ = „ = „ = ! a = 0Xlim=s = l, n = 2> p = q=0"C&&o 

2) i«u«is, (D XSCKBrXBItti, Yl**^** ; . *^-f 

ffi|E# 2004-3119853 
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: 21/ 



4 "lTT) n Z(iBF:"ciof^OTf, PFe, S b F . XttB P h 4 "C, L«ffi 

3) M^PdOTi^i, (i) Z14BF4, CI 04. OTf.PFa, SbFe 
XtiBP h 4 -eabO. L/6 s Mia^^^^^ m= 1 > n = 2. p-q-o. s - <» 
*»K L75*-MB5ft^^^±m= n = 1 . p = q = 0> s-2W. 
^ 0 0 6 7 ] 

u-A-V* (SO2 CFs) P h»±"7 A c ttT-tt ^**^t. 

* , * #« t ' t T tt 0l«l * * • »t « *: * K** Btt* tU * * W: * «> * 

[0 0 6 8] 

D u^;2i«. b *<t**« nunc nrnt^mm 

im t ^araia* * RJS * * a - k « 5 * * " * * °^ . „ 4 _ 

[Rh (L) CI] 2 , [Rh (L) Br] 2. [Rh L) I] 2 * C" (c 
/ t \ i "r tt j [Rh (cod) (L C104, Rh (cod) (L) J P * 6 
/"U i) (L)l IBPhA [Rh (cod) (LH OTf [Rh Ub 

d) (L)]BF4, [Rh(nbd) (D ] C 1 O4 , [R h (nbd) (D ] P 
F,, [Rh (nbd) (L)]BPh4. [Rh (nbd) (L)]OTf 
[0 0 6 9] 

,l,:r~*Af£#ti, «(T. Ikariya, Y. I a h 1 1 , H. Kawan 
0, T.Arai, M. S a b u r i , S. Yoshikawa, and S. 
Akutagawa, J. Chem. Soc. , C h e m. Commun , 1985 

*fc, *K (K. Ma sh ima, K. Kusano, T. O h t a , K. « o 
yori, H.Takaya, J- Chem. Soc. Ch em. C ommu n 

R ' u ( P ! 8 C y me ne) I,] 2 ^^^^^r.^f/^SS? 

Ru (OAc) 2 (L) , RU2C14 (D 2 N E t 3 > [RuCl (benzene 
) (L)]CK [RuBr (benzene) (L)]Br, [Ruljbenzen 
e) (L)]I> [RuCl (p-cymene) (L ]CU CR « J p-c y 
me n e) (L)] Br, [Rul p-cymene) (L) ] K LR u J J I 
B ) , Ru (L) ] (CI 04) 2 . [Ru(D] (PFa)2. R»(L 
) I (BPh 4 )2, [Ru(D] (OTf) 2, Ru (OCOCFs) 2 (L) [ 
iRuCl (L) } 2 (/i -CI) a] [M e 2 NH 2 ] . [ |RuCl (D 1 2 i M 

-CI) 3 ] [E t 2 NH 2 ] 
[0 0 7 0] 

miiE^ 2004-31 19853 
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A 'Jy'^iP, ^CM. (K. Mashima, T. Akutagawa, X. Z 
hang, T. Taketomi, H. K u m o b a y a s h i , S - A J. u *t 
gawa, J. Or ganome t. Chem. , 1 9 9 2 4 2 8 2 1 3 *k 
f5f^^^#Sit^Uo JWM&fcli, ymWti&t [I r (cod) (C 

h7cn) 2 ] B F 4 fc*, fb^Koyr^t-iWW^i:^^^ 

[ I r (L) CI] 2 > [Ir (L) Br] 2, [Ir <L> I] 2 . [ Ir (c o d) 
(L)] BF 4 , [Ir(cod) (L)]C104> [I.r(cod) (L)] P Fe 
. [Ir(cod) (L)]BPh 4 , Clr(cod) ( L) ] OT f, [ Ir (n b 
d) (L)]BF 4 > [Ir(nbd) (L)] C104, [Ir(nbd) (L) ] P 
Fe> [Ir(nbd) (L)]BPh 4 > [Ir(nbd) (L)]OTf 
[0 0 7 1 ] 

;t7y^iP> (Y. Uozumi and T. Hayashi, J. A 

m Chem Soc. 1 9 9 1, 9 8 8 7) f i:fB««»^ W-" 1 ^ 

PdCl 2 (D . U-al lyl) Pd (L) , [ (P d <L) ] BF 4 . [ (P 
d(L)]C104, [(Pd (L)]PFe, [(Pd (L)]BPh4, [ (P d ( 

L) ] OT f 
[0 0 7 2] 

76I> H91# (*.#) OWMW^ttK* 0»*ifc**^**o tit. (Y. 
Uozumi and T. Hayashi, J. Am. Chem. Soc. , 19 
9 1 1 1 3 9 8 8 7) KiattO^BcKftoT, t 8Mb- ? * * * ^ 2- 

NiCl 2 (L) n N i B r 2 (L) . N i I 2 (L) 
[0 0 7 3] , . 

s»tv^«*xtt-e^»^wu-c, *^jfeain/i 0-1/100, o o o. mt l 

<S± 1/5 0 — 1/10, 0 0 OW^i^^Stl^^^o 
*#^Offi*tt. **#B«T-C**ttfJ:<, 0. IMP a . «« 

fc»*0. l~20MPa. $f*L<t±0. 2~10MPa©»^I 

'v7*>, 

xr/»O^B^>ftilMfc*«^ yxf^x-f^ ';-fy^n^x-f*, ter 

ffiiE# 2004-3119853 
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^— v . 



23/ 



VntfV^^U 3-/1/ 1 2 - ^n^>yt-K /'J * V ^O^T^a-^ 
N, N-^WM7U\ N, N-^W*h7UW5K«> 

K^ilf 5-50 SC*%, * t < ti 1 0 - 4 0 M%<z>$£B t * * * ? Klli^Tti 

K&Ua. Lt\ I#15~100TC, »4 L<f±2 0~8 0 t;©* 

H*&»Mtt3*t*. -3 0~0TCO^-e^, *SV>*il 0 0- 2 5 0 

*e>flWIB©B-C»Stt3SHllrr*^ a*lfl*~4 8BMK »* L<fil 0^-2 4B#ffl 

[0 0 7 61 

>WKJLtt*»*tt. K««*«ifc»-*9, BfaoHW (6) -«$*L***«tt 

Hiltt, rPROXECT I VK GR 

OUPS IN ORGANIC SYNTHESIS THIRD EDITION ( 
JOHN WILEY & SONS, INC. (1 9 9 9) J^TWKW 
fcgft (*.» (#) * 1 9 8 5*) J > r*4JK »HI#it2 2 m*IV 
• T 5 y» • K B*<t¥&*l *.# (80 . 1 9 9 2^J #lClB«<7>^-e>TT^ 

:y?t^. let*. ^M^>v^©^> ^7'7-)^l^^f: 

Rj&ttWtt, ®#0. 1-4 #2l,<ttl~l 0<O«H*&*MIR3*«-* 

[0 0 7 7] 
2) A 2 



fcBiE# 2004-3119853 
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[ft 2 6] 




COOR 



(2) 



base 



R z 0* 



COOR* 



(2) 



base, ^0 





COOH 



Asymmetric 
Hydrogenat ion 



(4) 



COOR 




COOH 



^U-ii-ctti^i^Lt, ±fi-«*; (4) t«**i*^Ai«ttJ 

S*4ikKJ:9s Hft* (6) T**M**«tt3- (4-t >n^/7x-;v) r 

[0 0 7 9] 

3) 3 

Mb 2 7 ] 



X+-A3 



CHO 



(2) 



base, Hfi 



R 
(7) 




Asymmetric 
Hydrogenat ion 



(9) 




COOH 



R^'^COOR 3 
(2) 




COOR 



^ij ^ — ;v 



kSrSRO'KJStW. ±B**-Ai-e»WL*:«>fc 

ra »#*«ffl*tt, 4-KKn*^X7mFIIK»U,«tO. 1-100^ 
$jp£ L < 1 ~ 2 Ote^^H^jfifiS^* 1 ^ 



£**LT\ »1fr0. 0 1~1 0 fSP^ £?3:L<til~5 

ffi|E#2 004-3119853 
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-^ 8 (7) «^4-liKn + ^^7;WK«fc-^ (2) 
HIS 2 8 ] 

.6 




COOR' 



(8) 



M?V«*V»L*:^ toWMPFLTHW (9) 4 -* K n 

IXliWl^KLtUv^o **v*tt, -ftj£ (8) T***L*4-fchn*vtfv> 

[0 0 8 2] 

— ft* (8) -CSESfU) 4 -fc Fndrvltv^m^^-r;V«^*#Mi: LTti, 3- ( 
4_7Kn^7*^) -2-*h**T*VA*M^ 3- (4-tKnWx 

^ulm^5;K T 3- (7-*K***^*) " 2 -r^r^v m r 

(4-iiKn^7x-;v) - 2 -*h**T*y 3- (4-KKn*y7 

^.-jV) -2-x>^y7^J^^ 3- (4-KKntV7x^) ~ 2 ~f:\ 
^/7^J^^, 3- (4-HKn^7x^) -2-xb^>7Wi7 
3 _ ( 4_ tF o^->7x-iV) -2-xh^U9tert-7f^ 3 
_ ^tp^^x-JV) -2-r/n#*^T^U^Bk^^^ 3- 
2/7*-^) -2-7n^y7^'J 3- (4-tKn^f->7x^) -2 

-yn^J/T^'J^D^^ 3- (4-tKn^>7x^) -2-:/n#**T 
9V»*Cf*». 3- (4-UW7x^) - 2 -7n#*VT*y**t e r t 

-tKnV>7xx;v) _ 2 -^h^i/T^U;vm^K 3- (4 -fc Kn*V7x J 
;V ) _2-7 , b^v7^^Vt7n^K 3- (4-tFn^>7x^) - 2 - 7 > * 

iF/xii-*^: (9-2) ^mi*tizn\<*&mM<nT< ^fcoa^f-eiotu^ 

HB-HK* (9) ^«*Mljv*ffJMIft±B-ft* (9-1) ^J^tLj 

H-v»A»W«>«««XttHW (9-2) -e***L*»*v*ft«©7 5y*kLT*, * 

£ fc* J: 9. RioHtt (6) t«W*«*3- 

2004-3119853 
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-1/100, 0 0 0^IL<(±1/50~1/10, 0 0O©«l*fe*S*^ii 

(6-1) l?***4**«tt3- ?!w 
WjSAttHW (6-2) T«*L**Mtt3- (4-*H* + v7*-*) * 

HL^fe^ifeMttS- ^nut/WRttWfi 

[0 0 8 6] 

^^W— IR* (12) 
[-ft 2 9 ] 




*^C00R 



13 



02) 



no ' 

Hb 3 o ] 




COOR 



13 



01) 



miE# 2004-3119853 
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^-vl 27/ 



feit*. *-fb***fcu-c»±, t****, 7**-=^ 7jl/ ^-^ T 



tttxr-;H> ya^-jH, l-:/^-**, a^^-;vs^¥ 

atif-;vi, i-yntr-^*. i 3 7t 



38: 



nostra r) f »lfcTJi'3^ 5/ # ;v3fe#*^if h ti&o 

;v*Rt/a3£7 y - /u ^ ^— ;v*#^f S> 0 

" » i *= t v - * * * f * * ** - «» 7 v-***- r i 

m«E#2 004-3119853 
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[0 0 9 2] 

gL7;v*;v?-*^ ityy-^f^- 



o 

7;v*'JMH^7^* , J±S^Stltli, ^^±bB-«* (4 - l ). "TWHUTl r 

KnifV7xI;v) -7n}>*vmMXl**<0*<»****K* y '* x * R ******** 

w»»*-c***frtt^ Rl 1 2 tfa*^*****^ ********* 
- 1) 

[ft 3 i] 




C00H • X>> 



(11-t) 

-1) (9-2) ^&ZiL&i-KVv* s sW^&^n&V&ftm^m7fiLt:ft& 

m«E# 2004-3119853 
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29/ 



7 >V * 'J ±3R^ 
Mb 3 2] 



i^jpjJK^-e****^*^^^**^-** 5 * (1 2_1) 




*/C00H • X" 



(12-1) 



R i i > R i 2 ^ R i 4 ^ X b jtot^jitMBknto ) T***t***ett*^ 
n, iE-e* (6-D aw ( 6 - 2 L^*^**?.£S;» * 

(1 1) K£V>T, S-K* (1 1) TjJtlSSiJtlT/WS*' 

T5io~i/Voo, ooUjU.il/50~i/io, oooe«»tJU 

^Sl-LTi^^ (1 2) ■C*#M**iStt*A'*>»»l»**®*5 

\* 2 R 1 3 (12 

1 H-NMRttV a r i a n GEMINI- 2 0 0 0 (2 0 0MHz) t«)BU. 
*Jfcfll 1 

^v^i*^'/X7WKZl. 24g (lOOmmol) , tl« 
U?a^TIVk18. 77g (3 3 0mmol) , ^;-*2 0 0»l«i«W 

ffi8E#2 004-3119853 
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^-v?I 30/ 



1.^*1^^3 0. 0 0 g (2 9 7 mmol) fcill*- 5 WIBHni*««U*:. RJSft* 

1 H — NMR 5 (CDCh) : 3.76 (3H s ) 3 . 8 5 ( 3 H 

a) . 5. 10 (2H, s) , 6. 97 (1H. s) , 6. 98 (2 

H> d , J = 8. 8 Hz), 7.3 0 - 7.5 0 (5 H, m), 7. 
7 2 (2H, d, J = 8.8 Hz) 

3 _ 4 -^>^t^/7x-*) _ 2 _^^->7^V^f^rM0g 
(6 7 Ommol) > ^^-*2 0 0ml©a«ClN^fttbV9A*»«7 

117. 44g,W85%t#fc. 

1 H — NMR MCDsOD) : 3.69 (3H s) 5 0 8 (2 H, 
s) , 6. 63 (1H, s) , 6. 93 (2H, d J = 9. 0 

Hz), 7. 2 5 - 7. 5 0 (5 H, m), 7. 64 (2H, d, J - 
9. 0 Hz) 

mm 3 

T\ ^y^^^XT^ffc K2 1. 24g (lOOmmol) > T h 



y*I>h*Wl8. 77g (3 3 0 mmo 1) , ^;-;V2 0 0m 1 
l>*y»f^3 0 0 0 g (2 9 7 mmo 1) fcin*. 5I*Hlni»«*tfco RJofRfc- 

BMfrfr»2 0. 0 2 g, 5%£#7to 

^19. 6 5 g (6 4. 1 5mmo 1) , Ru2 C 1 4 U S ' 
-b i naol 2 N E t 3 5 7. 5 mg. ^y-;V2 0 0ml^ **E*»he 

E(5MPa) 6 0t;i:T6. 5M!WU« ,»«t*«ffi**u l 9. 

f; (9 0% ee) o t _ i a a 

1 H — NMR 5 (C D 3 O D) : 2. 78 (1H, dd, J - 14 . 4 

8.8 Hz), 2.94 (1H, dd, 14.4, ' _ 

• 23 (3H, s) , 3. 69 (1H. dd J = 8 8 4. 0 

Hz), 5.03 (2H, s) , 6.86 (2H, d J - 8 . 8 

Hz), 7.1 7 6 4 (2 H, d, J = 8. 8 Hz), 7.2 5 7. 
4 6 ( 5 H, m) 

%mn 5 

3_ ( 4 -^y^t#y7x^) - 2-^>^7^^»t>^A 2 5 0mg 
(0. 8l6mmol), [Ru (p — cymene) ( (S) - dm- s e i IP h o s 
) 1 1 CI 4 2mg (0. 0 0 4 1 mmo 1) t 1 0 OmLt-h^-TUft, * 
**M-CWfcLfc** ^^y-;V2. 5 mL ** (5- OMP a) «r 

SAL?, 6 OtKt, 1 6^«lt#U^o W6&*»«:«l«tT, MKtott 3 6mg 
'(JR$2 0%, 9 2. 9% e e) 
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WJ6 

10 1 0 6] , . . 

^*sg^T 4 _t:pn^->/^X7;!/ftK2 0. 5g (168mmol) , 
'j^7A^ h^VK3 6. 3 g (6 7 2 mmo 1) \Z.*9J-K2. 0 0mL»£/:« *K 
,Kv W ^5 0mL (5 0 4mmol) 4: 5 0 ~ € »0JC«*T Lfc* ; .1 2* 

ft**. «tMJ±@*LT, INtt, ^nn^vfrJnxfco WW LfcHH***** 
Zx ***£»*. WIU20. 3 g«MM*t#fc. 0R*6 2%) 
»jSl 6 3 - 1 6 5t 

X H NMR (CDs OD) 5 7. 65 (d, J 

(s, 1 H) , 6.8 1 (d, J 
(s, 3H) 



) 



9 9 
7 4 



= 8 . 
= 8. 



4 
4 



H z 
H z 



2 H 
2 H 



( 8 . 19 mm o 1 ) 



, 6. 

) , 3. 
HM#8 7 

[0 10 7] 

3 _ (4-t Kn^>7x^) -2-^ h**>T^U^; 

.;*A*V**K1. 77g(32. BmrnoDC, Y 5mL \ ? Lm 

mL*tn£fco h#5/tt*>^2. 4 4mL (2 4. 6 mm o 1) fcJDx.. 

4 0 mL t»t^ W*VV*AT*fc*Lt\ ****EEW*Lfc. ****** 



$89%, ME 7 4 %) 
1 H NMR (CDC 1 3 ) 



1 . 5 1 g fcWfco MX 



) 



9 7 
6 8 



(s 
(s 



1 H) 
1 H) 



7 
6 
3 



6 7 
8 5 
8 5 



(d, 
(d, 
(s, 



J = 

J = 
3 H) 



8.6 Hz 
8.6 Hz 
3.7 5 



2 H 
2 H 



(s, 



, 6. 
) , 5. 
3 H) 

[0 10 8] 

*»m*****tfc3- (4-KKn^7x^) - 2 -^^^ ,J o m ft 
JiliU 2^lMIIU;o SHl*T??fr*PLfc*, *S*r*E**Lfc. 1N«, v* 



'MM 9 

3 1 - \4-ls Fn^y7xxjP) - 2 b^vrn^^^ 

3- (4-fc Ko^v'7x^) - 2-^^->7^'JiH2 0 0mg (1. 0 2mm 

0 1) , Ru2 CU I (S) -hs -b i napl 2 NEta 4 " 4 ™5 i ? ' 2 ° 
5 1 mmo 1) , th';9A> h*VK5 5. lmg (1. 0 2mmo 1) *1 0 0 m 

1 > * mmm&Ltzfe, *?;-*2. 0mLS:ilDx.feo ^RC5. 
0MPa«5**ffi**»t> 6 0m, 6P»HJ«»^k^*- «flS#> 9 9%, 58. 

0 % e e nft&mm-emmit&VBv&T >^ ****** & 

J-1B«*HJ 0mL»U 0 m Lt? 2 

lNk*2 0mL »»xf*2 0mL1?3B«»tfc. 

jft^L, «BHt>yfAt?«fatt, «BEt£*LT\ flHMfrfr* 1 1 7m g 

fcftfco CR* 5 9 %) 
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12 0 0 3-3 9 8 2 0 1 ^- v I 32/E 



*H NMR (CDsOD) d 7.07 (d J = 8.6 Hz 2H 
) , 6. 71 (d, J = 8. 6 Hz, 2H) 3 9 3 (dd , J 
= 4. 8, 7. 6 Hz, 1H) , 3. 33 (s 3 H) . 2. 99 
(dd> J = 4.8, 14. 0 Hz, 1H) , 2.85 (dd, J 
= 7.6, 14.0 Hz, 1H) 

%mn 1 0 

mmmUnUts- u-Un***.^ 1-2- 

;-;l/2mL^U 1 N MitT Y U * A tK« 0. 6 m L SrSnxm/mT 0 . 5» 

>H NMR (CDsOD) 5 7.07 (d J = 86 Hz 2H 

^ 6 67 (d J = 8.6 Hz, 2H), 3. 69 (dd J 

} = s! 8, 8 6 Hz), 3. 24 (s, 3 H) 2. 94 (dd. 

J = 3. 8, 14.0 Hz, 1H) , 2.7 5 (dd, J - 8. 

6, 14.0 Hz, 1 H) 
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4 



<s> »it*ft * utt-r & t * a w t -r * o 

[ftil 



CHO 




(1) 



Mb 21 



4i-*bS; (2) 



R 2 0 



C00R 3 (2) 



* 

afc^Rjss*fc^*n*.^»bt:-*^: (4) 
Kb 3] 




R 1 U R 2 liT*** 

[ft 41 

.6 



t^L> R 5 ~ R 8 tt3c*#d2:LT*3R 
(Sft£tB**T— jft^C (5) 




COOH 



(5) 



R 1 tt«*3&&^U R 2 ttT/i^^&fc^U R 5 ~R 8 
[ft 51 
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[000169466] 
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mtiEl 1 ^- miE^ 2 0 0 4 - 3 1 1 9 8 5 3 
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